Endothelium-dependent relaxation and the acute pulmonary vascular response to alveolar hyperoxia in neonatal pigs.
To determine whether hyperoxia increases the production of endothelium-derived relaxing factor, we studied the effect of oxygen on pulmonary vascular ring tension and regional lung perfusion. In vitro, hyperoxia stimulated endothelium-independent constriction of neonatal porcine pulmonary arterial rings. In vessels with intact endothelium, hyperoxia stimulated a concomitant increase in the production of endothelium-derived relaxing factor. In sedated neonatal pigs, colored microspheres were used to evaluate relative lung perfusion when two lung regions were independently ventilated with room air, and subsequently, when one lung region was ventilated with 100% oxygen. The proportion of flow to the hyperoxic lung region was not significantly increased until the production of endothelium-derived relaxing factor was inhibited by NG-monomethyl-L-arginine or NG-nitro-L-arginine methyl ester. Thus, hyperoxia stimulated opposing effects on the tension of isolated vascular rings. One mechanism of oxygen-mediated relaxation results from an increase in the production of endothelium-derived relaxing factor. However, in vivo, alveolar hyperoxia may stimulate an acute pulmonary vasodilatory response which is not mediated by endothelium-derived relaxing factor.